The central bank and the government are pursuing different goals so finding the best mix of monetary and fiscal policies is not easy. At the same time, the decisions the two authorities make during the fiscal-monetary game exert a strong influence on economic variables. This article focuses on the level of revenues and expenditures of the public finance sector, economic growth and the unemployment rate in Poland in the years 2000-2016. Its aim is to present the level of fiscality and the rates of economic growth and unemployment in the context of monetary and fiscal decisions made by the economic authorities. To this end, the following research methods are employed: statistical analysis methods and graphical presentations of economic developments. As found, in the years 2000-2016 in Poland the general government deficit and the rate of GDP growth influenced the unemployment rate that in turn determined the expenditures of the public finance sector. This research is original in that the changes in fiscality, the rate of unemployment and the dynamics of GDP are studied with respect to interactions between the monetary and fiscal authorities, including factors influencing their decisions, particularly those arising from the last financial crisis.
Introduction
The meaning of the word 'fiscality' is complex and defining it is not easy because fiscality understood as the State's participation in the primary income yielded by production factors should be considered against the utility of goods (public, quasi-public and private) funded by the State from the fiscal revenue obtained. When the utility is known, fiscality can be defined as the amount of value added redistributed by institutions making up the general government sector (Grądalski, 2004: 23) . The word 'fiscality' derives from the Latin word fiscalis denoting a State's policy aimed to collect as much revenue from taxes and charges as possible. It is, therefore, quite natural that fiscality is associated with restrictive fiscal measures imposed by tax institutions (Szczęsny, 2001: 49) . Given their power over the economy, the fiscal authorities should cooperate with the monetary authorities in order to effectively stimulate economic growth, reduce unemployment and stabilise the financial system. In this article, the level of fiscality and the rates of economic growth and unemployment in Poland are studied in the framework of the monetary and fiscal authorities' decisions based on the statistical analysis of the 2000-2016 data sample. A hypothesis is tested that the general government deficit and the rate of GDP growth influenced Poland's rate of unemployment in that period and that the latter had an effect on general government expenditures. The article also analyses changes in fiscality, the rate of unemployment and GDP dynamics, with a view to determining what caused the changes, most of which can be attributed to interactions between the monetary and fiscal authorities and decisional circumstances relating mainly to the most recent financial crisis.
Fiscality, unemployment and economic growth in Poland
There are many measures with which the level of fiscality in the economy can be assessed. According to Dynus (2007) , the broadest of them is public revenue and expenditure as a percentage of GDP. The measure is based on levies paid by economic agents, so it shows the share of the income generated by the economy in the framework of the public finance system. The range of fiscality measures includes also tax rates, fiscal burden (mainly public levies such as direct and indirect taxes and social insurance contributions) in relation to GDP, the share of GDP generated by the public finance sector (customs duties, property held by the State Treasury, profits transferred by the National Bank of Poland, stamp duty and administration charges, tax on civil-law actions, inheritance and donation tax, real estate tax and agricultural and forestry tax), the ratio between public expenditures and public revenues, the tax scale, differences between nominal and effective taxes, and the extent of the grey economy (Dynus, 2007: 35) .
According to Owsiak (2005) , excessive fiscality tends to slow down economic growth, thus making it more difficult for a country to solve its socio-economic problems. Rational fiscality is therefore recommended, which means that the government should carefully consider its share of economic entities' incomes, i.e. set it so moderate demand for public money can be met without preventing firms from carrying on their business activity and thriving and households from meeting their consumption needs and having savings. Rational fiscality is the basis of sustainable growth (Owsiak, 2005: 35) . Excessive fiscality frequently leads to an informal sector (grey economy), the emergence of which is usually attributed to relatively high taxes, declining real incomes of the population, readily available supply of labour and a relatively low risk of being prosecuted for non-registered business activity. Most authors blame this phenomenon mainly on fiscal factors, i.e. high taxes and substantial social insurance contributions (Bednarski et. al., 2008; Kraj-Gabryś, 2012: 203) .
A fiscal policy and a monetary policy are important tools of macroeconomic strategy aimed at shaping supply and demand in the economy (Jarmołowicz, Woźniak, 2006: 121) . Today, the neo-Keynesians are particularly inclined to stress that a monetary policy is effective in controlling the supply and demand aspects of equilibrium unemployment 2 . The main problems with balancing the labour market are related to numerous "rigidities", most of which are associated with long--term pay arrangements. Discretionary changes to money supply are usually more frequent than adjustments to pay arrangements. As a result, a monetary policy affects real wages and the level of employment through the level of prices (Bludnik, 2004: 132-138) . A fiscal policy operating on the supply side of the economy can significantly contribute to reducing equilibrium employment, for instance, when the State chooses to make direct investments in economic infrastructure, education or science. An expansionary fiscal policy affects employment by determining employers' readiness to make changes to their workforce. When taxes and labour costs go up, companies have less money to invest and make cuts to employment. An interesting regularity is that also rising transfers from the state budget (mainly unemployment benefits or pre-retirement benefits) increase unemployment (Wilczyński, 2005: 28) .
The recent financial crisis revealed that many countries tend to solve their problems by resorting to the traditional Keynesian solutions designed to stimulate economies. Despite the long-standing promotion of monetarist thought and new classical macroeconomics, many governments still find interventionist tools, such as an expansionary fiscal policy, to be handy (Kryńska, Kwiatkowski, 2010: 6) . P. Krugman (2012) argues that a fiscal stimulus spurring the economy helps create new jobs and that the reduction of the budget deficit has a decelerating effect on economic growth in the short term. He also concludes that in the near-zero interest rate economy the government should respond to a financial crisis by increasing public expenditures (Krugman illustrates his point by referring to the Great Depression that the US government defused by rapidly increasing government spending) (Krugman, 2012) .
The above dependencies make all countries carefully investigate public revenues, expenditures, deficit and debt from the fiscal perspective. The participation of the public finance system in the economy is measured by the sum of public revenues and expenditures (Krajewska, 2010: 36) . Table 1 shows the revenues and expenditures of the Polish public finance sector and the general government (GG) deficit/surplus and debt in relation to GDP, as well as the GDP dynamics (%) and the rate of registered employment in Poland between 2000 and 2016.
The data show that public expenditures were moderate in those years, ranging from 36.4% to 39.3% of GDP. The only years when they exceeded the level of 40% were 2007 and 2008. Their 2016 rate of 37.9% implies that the government refrained from significantly increasing the fiscal burden. The fiscal burden (i.e. the ratio between public expenditures and GDP; 2014 data) does not make Poland distinctly different from the other CEE countries (Central and Eastern Europe). In most of them, the burden is lower than in the so-called "old" EU. Based on the fiscality criterion, the CEE countries can be divided into three groups with (Sawulski, 2016: 4) : 1) relatively high fiscality, amounting to around ca. 50% of GDP (Hungary, Slovakia and Croatia); 2) fiscality ranging between 40 and 45% (the Czech R., Bulgaria, Poland and Slovakia); 3) fiscality below 40%, i.e. similar to that noted in the non-European OECD countries (the Baltic States and Romania). The EU and OECD countries increased fiscality in the wake of the financial crisis in 2008. In the EU, from 2007 to 2009 the average level of fiscality rose by 5.6 percentage points. The Polish rate of around 2.4 p.p., much smaller than in other countries, implies that the crisis had much less effect on public expenditures in Poland than in the other EU member states (Sawulski, 2016: 5) .
The general government deficit in Poland proved particularly vulnerable to the crisis. In 2009 it rose to 7.3% of the country's GDP and in 2010 to 7.5% (let us recall that the deficit is one of the main indicators of fiscal policy). A crisis usually reduces tax revenues and increases budget expenditures (particularly high increases in expenditures were noted in Poland in 2009 and 2010), consequently raising the level of public debt. Dynus (2007) argues, however, that larger deficit may be associated with reduced fiscality because it may indicate that the government prefers borrowing money to meet its expenditures to increasing the fiscal burden. Nevertheless, governments tend to handle budget deficits by extracting money from the private sector, although by doing so they increase the cost of capital and slow down economic growth (Dynus, 2007: 39) . In the crisis-affected Poland, public debt increased in the wake of rising budget deficit and public debt, GDP reduction caused by the turmoil in financial markets, budget expenditures increased to boost consumption and investment activity, and swelling liabilities related to anti--crisis measures (Table1).
The economic growth rates in Poland were brought down to their lowest levels by economic problems (1. The data show that in the period of recession unemployment kept rising, finally reaching 20% in the years [2002] [2003] . Public expenditures in relation to GDP increased too and exceeded 43%, but revenues improved insignificantly, to around 38% of GDP. Rising unemployment and higher expenditures of the public finance sector were probably due to the crisis-induced developments in the Polish economy. Between 2002 Between -2003 Between and 2007 Between -2008 , the GDP share of public revenues rose to ca. 40%, while expenditures slightly declined to above 40-41%. The rate of unemployment fell to 9.5% in 2008. The situation changed in 2009. Public revenues shrank to slightly above 39% of GDP (compared with 2007-2008) and public expenditures rose steeply to above 43% of GDP; in 2010 they amounted to as much as 44%. The rate of unemployment also started rising in 2009, mainly due to the financial crisis, but from 2011 to 2016 it fell to 8.3%. Public revenues and expenditures accounted then for around 38-39.6% and 40-42% of GDP, respectively. Table 2 shows general government expenditures in the EU and total revenues from taxes and social insurance contributions (a measure of fiscal burden) in Poland and the EU. There are several reasons why the ratio of fiscal burden has been widely adopted as a measure of fiscality, namely (Siwy et al., 2004: 100) : 1) it shows all taxes and quasi-taxes in relation to GDP; 2) it is increasingly believed that high taxes and quasi taxes contribute to the expansion of the grey economy; 3) comparative analyses of tax revenues and tax systems that omit the fiscal burden of social insurance are likely to produce wrong results. It is interesting to note that while in 2007-2008 Poland was reputed to be a country with relatively high fiscality, in 2009-2015 Polish fiscality was considered moderate. This change was exogenous, brought about by the intensifying economic crisis after 2009 and not by a reform of public finances. Most EU countries chose to respond to the crisis by resorting to strong fiscal incentives in the Keynesian style, which increased their total expenditures in relation to GDP and public debts. This caused a relative improvement in Poland's position in the fiscality ranking (Balcerzak, 2013: 251) (Table 2) .
The fiscal-monetary game and decision-making by the central bank and the government
A frequent tool for studying interactions between fiscal and monetary authorities is a game based on the Nash equilibrium or the Stackelberg game that is equally popular. In the fiscal-monetary game with the Nash equilibrium (there can be more equilibria than one) two equivalent players select a strategy on the assumption that they know the partner's strategy. Neither of them can one-sidedly improve their situation, as they believe that they have adopted an optimal strategy (Marszałek, 2005: 223-234) .
The fiscal-monetary game shown as a matrix in Table 3 emphasises the importance of the monetary authorities and the fiscal authorities cooperating with each other, but also demonstrates that achieving such cooperation is not easy because the central bank usually pursues price stability, while the government seeks to keep economic growth high and unemployment low. These distinct goals and preferences lead to a situation in which economic authorities take different actions. In the game, particular goals are assigned weights to formally express variations in the authorities' preferences. What makes the game more complicated is that players are not willing to abandon their strategy but try to maximise their payoffs and wait for the partner to make a decision (Marszałek, 2005: 223-234) . Source: developed by the author based on Bennett, Loayza, 2001: 301 In the fiscal-monetary game, the central bank's payoffs for low, medium or high inflation are 6, 4 and 1 respectively, and for low, medium and high employment 1, 2 and 3. The government's payoffs for low, medium and high infla-tion are 3, 2 and 1, and for low, medium and high employment 1, 4 and 6 (Bennett, Loayza, 2001: 301) . In response to the central bank adopting an expansionary monetary policy, the government may change its fiscal policy to an expansionary one. Then the central bank earns the lowest score of 4. Guessing what the government's strategy may be, the central bank goes for a restrictive monetary policy. To improve its situation, the government adopts an expansionary policy and then both authorities receive the same payoff of 6 (Table 4 ). The fact that none of these options is optimal and that the authorities might prefer other cells in the matrix of the fiscal-monetary game illustrates well the degree of communication and collaboration problems caused by the authorities' different goals (Marszałek, 2005: 223-234) . It is because of these different goals that the government prefers a loose fiscal policy and the central bank's gravitates towards a strict monetary policy. According to Działo (2012) , a restrictive fiscal policy may be a better option for the monetary authorities, which have then more freedom in carrying out a loose monetary policy. In some situations, however, one of which is an economic crisis, an expansionary fiscal policy may prove handy. The discretionary, anti-cyclical measures of the fiscal authorities have the potential for mitigating the negative impacts of recession, including mass bankruptcies and fast-rising unemployment (usually at the cost of higher public deficit and debt) (Działo, 2012: 36) . The question of restrictive monetary policy and expansionary fiscal policy are illustrated by macroeconomic IS-LM models (Investment/Saving equilibrium -Liquidity/ Money supply). The IS curve consists of points where total expenditures in the economy are in equilibrium with the product of the economy and real GDP is determined by the interest rate. The LM curve represents the interest rate and real GDP combinations for which the money market is in equilibrium. The recent crisis resulted in more frequent analyses of IS-LM models with respect to a liquidity trap and an investment trap. It has been found, for instance, that in the case of liquidity trap (high sensitivity of demand to interest rate changes) an expansionary fiscal policy is conducive to product and employment growth (Szymańska, 2014: 331-349) , but an expansionary monetary policy coinciding with an investment trap (insensitivity of investment to interest rate variations) will change neither employment nor production.
Summing up, both fiscal and monetary authorities can influence the level of unemployment and the degree of fiscality in the economy, thus determining the rate of economic growth. It was probably the awareness of this that encouraged the Polish economic authorities to take coordinated actions during the financial crisis of 2008. A regulatory package stabilising the banking sector and a confidence package protecting bank deposits were designed to increase the credibility of the financial market. The regulatory package contained the Act on the Financial Stability Committee and the Act on the Bank Guarantee Fund. In 2008, the central bank made deep cuts to interest rates and introduced the "Confiden- Faced with high volatility in international financial markets and having to protect the national economy from the impacts of the financial crisis, the Polish fiscal authorities and the central bank chose to coordinate their policies. It is very likely that their efforts aimed at economic growth, the rate of unemployment and financial stability made the crisis impacts in Poland less severe (Stawska, 2014: 676) .
Analysis of relationships between unemployment and fiscal policy variables
This part of the article discusses regressions obtained for fiscal policy variables (expenditures of the public finance sector, the rate of unemployment, the rate of GDP growth and the general government deficit in Poland). The regressions were performed to obtain statistically significant dependencies, mainly between unemployment and other variables influenced by the fiscal policy, necessary to test the research hypothesis. Prior to the regression analysis, variables were tested for stationarity (with the ADF (Dickey-Fuller) test) and normality. Variables transformed into first differences yielded stationary series and variables with a near-normal distribution. The analysis was performed on the 2000-2016 data sourced from the website of the Polish Central Statistical Office. Table 5 contains the regression results for the dependent variable 'first differences of expenditures of the public finance sector' (d_EXP) and the independent variable 'first differences of the rate of unemployment' (d_UNEMP). The data show that from 2000 to 2016 public expenditures were statistically significantly influenced by the rate of unemployment. The t-Student statistic of 2.780 at p-value of 0.0147 (< p = 0.05) indicates a 95% probability that in that period the first differences of the rate of unemployment statistically significantly determined the first differences of the expenditures of the public finance sector.
The regression results in Table 6 concern the dependent variable 'first differences of the rate of unemployment in Poland' (d_UNEMP) and the independent variable 'first differences of the GG deficit (% of GDP)' (d_DEF). In this case, the t-Student statistic is -2.2206 at p-value of 0.0434 (< p = 0.05), meaning that in the period under consideration the general government deficit exerted a statistically significant influence on the rate of unemployment. The numbers also point to a 95% probability that the first differences of the general government deficit statistically significantly influenced the first differences of the unemployment rate. Table 7 contains regression results for the dependent variable 'first differences of the rate of unemployment in Poland' (d_UNEMP) and independent variab-les 'first differences of the GDP growth rate' (d_GDP) and 'first differences of the GDP growth rate lagged by one year' (d_GDP_1). Now the t-Student statistics are -2.0381 and -2.8508 at p-values of 0.0642 (< p = 0.10) and 0.0146 (< p = 0.05). Therefore, in the years 2000-2016 the rate of unemployment responded statistically significantly to the rate of GDP growth and to its counterpart lagged by one year; the probabilities of the first differences of GDP growth rate and of the first differences of GDP growth rate lagged by one year having a statistically significant influence on the first differences of unemployment rate are 90% and 95%, respectively.
The regression results imply that from 2000 to 2016 the rate of unemployment statistically significantly determined the expenditures of the public finance sector in Poland, being itself shaped by the rate of GDP growth, its counterpart lagged by one year and the general government deficit. As far as the impacts of these interactions are concerned, in the wake of expanding unemployment, the public finance sector increased its expenditures; the increasing general government deficit, GDP growth rate and GDP growth rate lagged by one year were instrumental in reducing unemployment.
Conclusions
The State needs revenue to accomplish its goals but a tax system should not discourage organisations from investing in R&D or creating new jobs. A government that seeks to keep unemployment low and to stimulate economic growth needs to cooperate with the monetary authorities (the central bank), but because of both authorities' different goals it is easier said than done. This article presented the re-sults of an investigation into the degree of fiscality and the rates of economic growth and unemployment in Poland in the years 2000-2016, including the impacts of the monetary and fiscal authorities' decisions. The decisions were strongly influenced by the financial crisis that contributed to a higher rate of unemployment, decelerated economic growth, decreased revenues and increased expenditures of the public finance sector, as well as expanding public deficit and debt.
Because it is difficult to estimate how fiscality alone could have affected the 2000-2016 rate of unemployment in Poland, changes in the degree of fiscality, the rate of unemployment and GDP dynamics were analysed. The analysis showed Poland as a country with a moderate level of fiscality, declining unemployment and GDP dynamics above the EU average. The regressions revealed that in the years of analysis the general government deficit and the rate of GDP growth (the measures of fiscal policy) had a statistically significantly effect on the rate of unemployment in Poland that, in turn, statistically significantly influenced the expenditures of the public finance sector (the measure of fiscality).
